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Figure 1: Automatic oiler and its position 
OILER 
CHAIN 
DRIVEN 
SPROCKET 
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(a) Overall view of the rig   (b) Accelerometer and thermocamera 
 
Figure 2: Experiment set up 
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Figure 3: Mechanical efficiency of the transmission under different speed and 
lubricant conditions 
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Figure 4: Root mean square 
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(a) Frequency spectrum at 1400 RPM (b) Frequency spectrum at 1700 RPM 
 
 
(c) Frequency spectrum at 2400 RPM 
 
Figure 5: Frequency spectrum of the registered vibrations 
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(a) Thermo-Image of no lube condition  (b) Thermo image of mineral lube condition 
 
 
(c) Thermo image of spray lube condition 
 
Figure 6: Examples of thermo-images taken at 2400 RPM 
Page 22 of 26Industrial Lubrication Tribology
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Peer Review
 
Figure 7: Chain temperature under different lubricant conditions 
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Speed 
(RPM) 
Efficiency (η) 
No Lube Mineral Lube Gain (%) Spray Lube Gain (%) 
1250 0.686 0.719 +4.81 0.676 -1.53 
1400 0.670 0.724 +8.06 0.683 +1.99 
1700 0.695 0.729 +4.88 0.702 +1.00 
2400 0.743 0.734 -1.15 0.746 +0.40 
Table 1: Mechanical Efficiency of Transmission 
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Speed 
(RPM) 
Root Mean Square (RMS) 
No Lube Mineral Lube Gain (%) Spray Lube Gain (%) 
1400 0.96 0.50 -47.9 0.87 -9.4 
1700 0.93 0.76 -18.3 0.87 -6.5 
2400 2.03 1.35 -35.5 1.43 -29.6 
Table 2: Root Mean Square 
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Speed 
(RPM) 
Temperatures (°C) 
No Lube Mineral Lube Gain (%) Spray Lube Gain (%) 
1250 36.15 21.08 -42 29.12 -19 
1400 34.60 24.28 -30 28.90 -13 
1700 38.17 24.65 -35 30.45 -20 
2400 40.85 28.20 -31 35.70 -13 
Table 3: Temperatures (°C) 
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